Rationale: Immunoglobulin (Ig)G4-related pseudotumors of the liver are very rare diseases that are difficult to distinguish from malignant tumors. They can be usually improved by steroid therapy. Actinomycosis is a chronic, suppurative, granulomatous infection, for which immune suppression is a predisposing factor. It can also mimic malignant tumors.
Introduction
Since IgG4-related disease was identified initially in 2003, it is well known that disease can be involved in various sites of the body, for example, the pancreas, biliary tree, liver, kidneys, salivary gland, breast, pericardium, skin, lungs, meninges, and pituitary gland.
IgG4-related diseases that involve the liver appear in the form of sclerosing cholangitis or an inflammatory pseudotumor.
Histological confirmation and an accurate diagnosis are important to avoid unnecessary treatment, such as surgical resection, in patients with IgG4-related hepatopathy. [1] [2] [3] Actinomycosis, primarily from Actinomyces, is a chronic, suppurative, granulomatous infection. [4] [5] [6] [7] It can occur in various anatomical sites such as the face, bone and joint, gastrointestinal tract, urogenital tract, and central nerve system. Among them, hepatic actinomycosis is rare. It accounts for 15% of abdominal actinomycosis and 5% of all actinomycosis. Hepatic actinomycosis is easily misdiagnosed as a malignant tumor because it manifests nonspecific symptoms, and it is similar to a tumor radiologically.
IgG4-related hepatitis and hepatic actinomycosis are not easily distinguished from malignant tumors. Both diseases are rare and require different treatments. We describe a patient in whom IgG4-related hepatitis and liver actinomycosis were diagnosed simultaneously.
Case report
A 67-year-old man presented with mild abdominal discomfort and a 5-kg weight loss for 3 months. He was on medication because of diabetes mellitus for 4 years and hypertension for 6 years. Initially, he visited another hospital and was treated with antibiotics (type unknown) under the assumption of a liver abscess. However, as the symptom was not resolved, he was transferred to our hospital's Internal Medicine Department. Radiologic and hematological evaluations were performed to make a differential diagnosis. During the radiologic evaluation, the computed tomography (CT) scan showed an 8.5 Â 7.8-cm ill-defined, suspicious, delayed Medicine enhancing lobulated mass in the right hepatic lobe. It seemed to be an inflammatory pseudotumor (Fig. 1) . On the magnetic resonance imaging, a 9.3 Â 8.3-cm ill-defined, suspicious, delayed enhancing lobulated mass was identified (Fig. 2) . The positron emission tomography-CT scan on December, 2016 showed a lobulated mass about 6.8 cm with strong fluoro-2-deoxy-D-glucose uptake in segments 6 and 7 of the liver and small hypermetabolic nodes in the portocaval and aortocaval areas at the celiac axis level (Fig. 3) . After the liver biopsy, we found that the mass was present with an abscess in the background of parenchymal fibrosis with increased IgG4-positive lymph plasma cells (about 30 IgG4-positive cells per high power field) (December, 2016) Thus, he received steroid therapy for 3 months according to the treatment guideline. When steroid therapy ended, he underwent follow-up CT. The CT scan Lee (Fig. 4) . The patient was referred for operation, so we performed en bloc resection (lobectomy of the liver, wedge resection of the right lower lobe, excision of the diaphragmatic tumor, and lymph node dissection) ( Fig. 5A and B) . The final pathologic report showed dense lymphoplasmacytic infiltration with fibrosis and abscess formation, and actinomycotic colonies in hepatic and lung parenchyma. It also showed many IgG4-positive plasma cells ( Fig. 6A and B) . He recovered well and was discharged on May, 2017 with ursodeoxycholic acid tablet for 14 days. After 3 months, he underwent postoperative follow-up CT and there was no remarkable finding in remnant left hepatic lobe.
Discussion
We describe the first case of simultaneous IgG4-related hepatopathy and hepatic actinomycosis. IgG4-related disease is a systemic fibroinflammatory condition that affects multiple organs. [8] A histologic examination is essential for diagnosing IgG4-related disease. Diagnostic criterion for IgG4-related hepatopathy is the presence of more than 10 IgG4-positive plasma cells per high power field on liver biopsy or an IgG4:IgG ratio is >40%. [9] Generally, IgG4-related disease can be treated by steroid therapy. The recommended dose of prednisone is 30 to 40 mg daily for 4 weeks before reducing it by 5 mg every 2 weeks. Two-thirds of patients showed radiological or clinical improvement within 4 weeks after steroid therapy. Patients with relapse or slow resolution can be treated with second-line immunosuppressive therapy. [1, 8] Surgical resection is only recommended in patients with an uncertain biopsy result, suspicious malignant lesion, combined other pathology, and lack of response to conservative management.
There have been a few reports of the relationship between IgG4-related disease and malignancy. Ahn et al [10] reported that the overall incidence of malignancy in patients with IgG4-related disease was 23 times higher than that in the general population. Wallace et al. reported that the prevalence of malignancy was 2.5 times higher than expected compared to the Surveillance, Epidemiology, and End Results database. [11] Among all reports, 2 studies reported that lymphoma was the most common type of malignancy after or before the diagnosis of IgG4-related disease. [11, 12] Etiologies of hepatic actinomycosis are thought to arise directly or hepatogenically through the portal vein. Previous abdominal operation, diabetes, oral disease, immunosuppression, and the use of an intrauterine device are well-known causes of hepatic actinomycosis. The clinical feature of hepatic actinomycosis is a nonspecific symptom, such as fever, weight loss, and sometimes abdominal pain. A single lesion with slow growing, low-density, mass-like nodular change is the most common feature during a radiologic evaluation. Hepatic actinomycosis mainly involves the right lobe. This clinical feature and radiologic finding mimics a malignant tumor. Pathologically, sulfur granule is a specific finding. It is comprised of small lobulated microcolonies around lymphocytes, plasma cells, epitheloid cells, and histiocytes of an abscess. [13] Cultured and confirmed Actinomyces is the most accurate way to make a diagnosis, but overgrowth of an associated microorganism, an inadequate incubation period, and media make sulfur granule an alternative diagnostic finding. The 16s ribosomal ribonucleic acid gene sequence analysis will become the precise method for making a diagnosis in the near future. [14] Since many antibiotics are acceptable for treating actinomycosis, a surgical approach is not the first choice of treatment. Generally, the recommended treatment protocol for actinomycosis is about 10 to 20 million units of intravenous penicillin via injection and approximately 6 to 12 months of oral penicillin or amoxicillin. [7, 13, [15] [16] [17] There were 7 cases of published hepatic actinomycosis among Korean patients. Each patient had similar symptoms and was treated with antibiotics (Table 1) . [4, 5, 13, [18] [19] [20] [21] Our patient received antibiotics at a previous hospital, but we cannot find any record about the kind of antibiotics administered.
The case of our patient with sarcomatous intrahepatic cholangiocarcinoma was presented at a hepatobiliary multidisciplinary conference. We discussed the possibility of many other diseases. Surgical resection was ultimately recommended because of rapid tumor growth and the invasive morphology. Postoperatively, the pathologist speculated that the actinomycosis of the lungs invaded the liver parenchyma directly with IgG4-related hepatopathy through the diaphragm. This made it difficult to treat and to follow to avoid a misdiagnosis. In conclusion, IgG4-related hepatopathy and hepatic actinomycosis are difficult to diagnose during the initial evaluation. In our patient, determining proper treatment was more difficult because of the combined diseases. A multifaceted approach, such as from the pathological and microbiological aspects, is needed when determining the treatment method. Various possibilities must be considered before diagnosing and treating IgG4-related hepatopathy.
Patient perspective
He did not have any problem when he came to our outpatient clinic after discharge. He relieved symptoms like abdominal pain, discomfort.
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